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[57] Abstract: 

PURPOSE: To provide a new DNA useful for the production of L- lysine. 
CONSTITUTION: A gene DNA coding an aspartokinase (E.C.2.7. 2.4.) originated 
from coryneform group of bacteria, e.g. a gene DNA coding the aspartokinase 
expressed by the DNA base sequence of formula. It can be produced by cloning a 
microbial strain capable of producing aspartokinase.COPYRIGHT: (C)1993,JPO&Japio 

[51] Int'l Class: C12N01500 
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(E. C. 2. 7. 2. 4.) £ = — K-faifie^DNA,, 



(Brevibacterium flavura) M J 2 3 3-C*>3!S 
#9 1 !5«£D ig&F" D N A. 



GTGGCCCTGG TCGTACAGAA ATATGCCGGT TCCTOGCTTG AGAGTGCGGA ACGCATTAGA 60 
AACGTCGCTG AACGGATCGT TGCCACCAAG AAGGCTGGAA ATAATCTCGT GGTTGTCTGC 120 
TCCGCAATGG CAGACACCAC GGATGAGCTT CTACAACTTC CTGCCCCACT GAATCCCGTT 180 
CCGCCAGCTC CTGAAATGGA TATGCTCCTG ACTGCTCGTG AGCCTATTTC TAACGCTCTC 240 
GTCGCCATGG CTATTGAGTC CCTCGGTCCA GAGGCICAAT CT7TCACGGG TTCTCAGGCT 300 
GGTGTGCTCA CCACCGAGCG TCACGGAAAC GCACGCATTG TTGA7GTCAC 7CCAGGTCCT 360 
GTGCGTGAAG CACTCGATGA GGGCAAGATC TGCATTGTTC CTGGTTTCCA GGGTGTCAAT 420 
AAGGAAACCC GCCATGTCAC CACGTTGCGT CGCGGTCGTT CTGATACCAC TGCAGTTGCA 480 
TTGGCAGCTG CTCTGAACGC TCATGTGTGT GAGATTTACT CAGATGTTGA CGGCGTGTAC 540 
ACCGCTGACC CGCGCATOGT TCCTAATGCT CAGAAGCTGG AAAACCTCAG CTTCGAAGAA 600 
ATGCTGGAAC TTGCTGCTGT TGGCTCCAAG ATTTTGGTGC TACGCAGTGT TGAATACGCT 660 
CGTGCATTCA ATGTGCCACT TCGCGTACGC TCGTCTTATA GCAATGATCC CGGCACTTTC 720 
ATTGCCGGCT CTATGGAGGA TATTCCTGTC GAAGAAGCAG TCCTTACCGG TGTCGCAACC 780 
GACAAGTCCG AAGCCAAAGT AACCGTTCTG GGTATTTCCG ATAAGCCAGG CGAGGCTGCG 840 
AAGGTTTTCC CTGCGTTGGC TGATGCAGAA ATCAACATTG ACATGGTTCT GCAGAACGTC 900 
TCCTCTGTGG AAGACGGCAC CACCGACATC ACGTTCACCT GCCCTCGCTC TGACGGACGC 960 
CGTGCGATGG AGATCTTGAA GAACCTTCAG GTTCAGGGCA ACTGGACCAA TGTGCTTTAC 1020 
GACGACCAGC TCGGCAAAGT CTCOCTCGTG GGTGCGGGCA TCAAGTCTCA CCCAGGTGTT 1080 
ACCGCAGAGT TCATGCAAGC TCTGCGCGAT GTCAACGTGA ACATCGAATT GATTTCCACC 1140 
TCTGAGATCC GCATTTCCGT GCTGATCCGT GAACATGATC TCGATGCTGC TGCACGTGCA 1200 
CTGCATGAGC AGTTCCAGCT GGGCGCCGAA GACGAAGCCG TCGTTTATGC AGGCACCGGA 1260 
CCC 1263 

Vm£1n&TX'*A>b*-t—e (E.C. 2. 7. 2. 4.) &£tf DN Air^-f^&^iXy 1 ? ^ 5 K. 

Ut2) t*SJl57^h*t- ^ (E.C. 2. 7. IttXmS] fj}#«7iE«<0=.y*§!) 

2.4.) ?r=-Kt5»e?DNA„ n&0#mWftXKmftKiWto>kmSiiS*X L - ]) V> 

[IS#Jg6] SS*«l~4(DV^-fiX^ICfe«»)ae j ?- [0 00 1] 
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(E.C. 2. 7. 2. 4.) Z=>-h"t*mB*&$ts=> l J 

*mmm&x<Dm&*DN a, Kae^DN Austria 

[0 00 2] L-V*J>n % ^T^yfikirL-cgfiK 
[0 0 0 3] 

**u &mmm\m. *mmu3am*:m^xL- 

5 1-2 1 0 78tm #^B85 3- 1 8 3 3^ 
*L 4^88 6 2 -8 6 9 2#&««M] 0 Itift 
x.a«rfflv^»5g«fet«36$ivr^6 [WBBBB5 6-1 
609 9 7f^«, «flBfl86 0-6 2 9 94*^*, * 
H3IB6 2-7 9 7 8 8*^««#HR] . L*»Lfc#e>* 

tt«ttX$nxv^»tti^ J: 5 l - y i^omtarc 

[0 0 0 4] — T^/^F^rt-f (E. C. 2. 7. 
2.4.) & = -K-*-a«&F-*:LTHU ^xStT- 
^y (Escherichia coli) C^O^Ufe^ [Journal of B 
iological Chemistry, 2 5 6 , p 1 0 2 2 8^p 1 0 
2 3 0, 1 9 8 1#ffl &±<Wft£tlX^Z> 9 

^9ABH±»«**or^/^h^--tf (E.C. 2. 

7.2.4.) fcLTtt, /<?vP;* • Ir^-A-* (Bacillus 
subtilis) „ 3!)^fyi>A-^$*A (Cory 
neform glutamicum) $MSfcD£>ft/0*£ [Journal of Bi 
ological Chemistry, 2 6 2 , p8787-p879 
8, 1 9 8 7; Molecular Microbiology, J5_, p 1 1 9 
7-pl 2 04, 1 9 9 1M] , L^IMS?), ^ 
\fs<#7- x ) $ J* ' yy/<J* (Brevi bacterium flavum) 
6*©T*'</l^i*-J-— - t? (E. C. 2. 7. 2. 4.) £r=* 

[0 0 0 5] 

[»W##ftLJ; 5 £■**»»] =*y 
*©3te«65fc^OT^^H>^i — If (E.C. 2.7.2. 
4.) ^-Ki-ajBfi^SrWBU tt*fi^SrTOi-C 

£rfcfc«^fc>^K»c L - y ^vSrMig-fS 

[0006] 



[000 7]K LT#»Wfc,fc*ltf, 

( 1 ) y *fl!MM*©r*A0i, h*^-— t?£3- 

(2) tt»fi-?DNA*S»A$nfcjB»i^7^ ^ 
K ; 

(3) K«*it^^5 K-c«WBifc$Hfc=iy*a 

(4) tt»R*i»*Hfc=»y*a!jWBBfefflv\ ^un 
[0 0 0 8] eiT, *ISW^ov^T$P>«c^JNB{^Wi- 

ttm-rzmm. i-**>%r^/^h*-*— < (e. c. 
2.7.2.4.) sra-K-rsae^DNA^ssfei-^t 

[ooio] r^^h*^— iffrsi— Ki-a*6HP* 

( ± x zommmmt&feztitcmic&^xte 

Hf/<^y y £A • yy/^K (Brevi bacterium flavu 
m) MJ233 (FERM BP-149 7) *$J:i*fc0> 

[ooii] rn&^ftiMfft&M»& AK^^HKi- 
* : AWrM-r±. .hie^y «*.rxywe/<^^ 

y^A- 77/^MJ-2 3 3 (FERM BP-14 

97) zotk&itzm^KMm 

[0 0 12] *1\ ^UWr!J^ . 7 7/UMJ 
-2 3 3!*©#**^?>ftfeflcDNA«:ttW-r6 a CO 
»ft#DNA«raa4»]RR»*, tflxtf E coRI^l 
V^Tftfe#DNASr^lc»»i-5. 

[0 0 13] !I^DNAi)i^^n^^/<^ 
M«pHSG399 (^Sat«) l:lfAL, :^ 

tz-xmm (^>xytr • »y> mscgscso 7 
4 [ati/x y tr • 3 y y ^ • * h ir> 

— (Escherichia coli Genetic Stock Center) „ 7* 

(Department of Biology, Yale University) ; P. 0. B 
ox 6 6 6 6 New Haven. CT 0 6 5 1 1 -744, U. S. 
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[0 0 14J fth*lZ>BSm&tii£ 1)^7^5 KDNA 
^^r^A - 7 2 3 3 

[0 0 15] *K LTft^n^AW^^Sblca^^lM 

[0 0 16] tl^Sfl^J;^?^^ KDNA 

ILL 



Dra I 1 
Hinc II 2 
Hind III 1 

fc«ir* l %r #n J: # 5 y T ^ 
fi, xi/xytr«3j;©7^7r^ Uphage) 

^DNA^JMHi nd I I I ^BfrL H 

oD^r^'Xyni 7 4 7r-^ (0x174 
phage) ODNAiJr^iHa e II] T'SWLT 

^^ix^^T-a^toDNA^co^)— #y y/vx 

0HfeXlC«it*T. 1 k bJ^±0^t(D*d£Ko^T 
(4, l%T4fn-^yyi4|ft«|ft|Cj:or»&ixSttJII 

«r(Mu *&o. i k ba><b i k bmm<?>mn(n±%z 

[00 2 1 J ±E«>:/l"tfs<^ !;■>.& • 7 7/< 

AM J - 2 3 3 0&&ttDNAfrMIM*N ruI-E 



[0017] z<D£?\c^x'ftbiiz>Amn<D-'z>n, 

±MzruV;<?TV *A • 77MMJ-2 3 3&<D& 
feftDNASrfflffiW&Ec oR 1 <0%±M%[C&. <9£J9 

ctoX^e>tv5^^$^l. 7 k bODNA»fit«ri 

[0 0 18] 7 k b©7^h*t-f 

ia& i \z7*i- 0 

[0 0 19] 

[£i] 



«^tf-tf>7<£$ (kb) 



| 0.2, 1.5 
0.3, 0.6, 0.7 
0.4, 1.2 

*D1. 7 k bODNA^Co^tll -ttf>JfiSK?il£ 

Kpuc i i 8*fctt P uc i i 9 &mm 

90 *rflV*a^**$/jc*^**Ki^ifc (dideo*yc 
hain termination & % Sanger, F.et.al. , Proc.Natl.A 
cad. Sci. USA, J7_4 t p5463, 1 9 7 7) lC«fc U & 

1. 7 k bODNAmfr(Dl&mW>m<n*-'7>V-T4 

9, 4 2HiOT5/»«r=i-Ki-5 1 2 6 30iaaSJt 
[0 0 2 2] 

Hb3] ±ga«>*asfij!i«:a*i-5*»M«>r^^h 

^a-Ki-Sae^^t/DNAdffrtt, 53» 
!)»lMftDNA^P,^^fct>om 
a#fflV^ttSDNA^j««B. toiLiZ^y*^ 
>tt® Systeo-1 PlusSrffi^r-&*$ttfcfcOT*oT 

[0023] m&mtsKzruvs^^wj* - ^ 

7^MJ-2 3 3<0ftfe#DNAd»b»»*il6** 
^tODNAi)i"fi, 7^h*t-fta-Kt6i 

Tt><fc<, wix&^>R>9#^^ixt>^, M«)77 
^h*t-1?l:3- K-f-ajMS^&^tfDNAWtffc 
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[0 0 2 4] #±fc#»Lfc*#SM&l. 7kbOD 
[0 0 2 5] XftWOTX'** b*i— if^n-K-T5 

£t>3t^;*^ K-<^~ic£ 

Ai~sr tic**?, =iy^^iirt"cr^>vvh^^- 

S. 

[0 0 2 6] *fc* ^^T^VVh^-i?^-- 

[0027] *%m<DAMxzmA'rzzt&x-zz>. 

h^trfyxZ Y^<?9-b LTHt, #B9¥3 
-21018 4^«ICl5«(0^7^^ KpCRY3 

0 ; #Bfl¥2-2 7 6 5 7 5 ^£|SfCf2«tf>:/7* ^ K 
PCRY21, pCRY2KE, pCRY2KX, pC 
RY31, P CRY3KEWpCRY3KX;W 
1- 1 9 1 6 8 6^mc$l®<Dzr7X* KpCRY2 
RTfp CRY 3 ; #^Bg 5 8 - 6 7 6 7 9-^|glCt2i& 
Op AM3 3 0 ; #$JBg 5 8 - 7 7 8 9 5 $8 1:112$ 
OpHMl 5 1 9 ;te08Bg5 8-l 9 2 90 0tMi; 
Ei^pAJ 655, p A J 6 1 XRXfip A J 1 8 4 

4 ; 4$$jB35 7-1 34 50 0^<£i2m<OpCG 1 ; ft 
l£Bg5 8-3 5 1 9 7^ilI^pCG2 ; #§8B3 

5 7- 1 8 3 7 9 9-^#{Cf2«<0pCG4£.tfpCG 

1 l^£*f 6r t&X% S 0 

[0028] «f-ct>ay-*sijBia«>«r^-^^-*-c 

<><0*S#*L< % #|;Ltf. 7^7^^ KpCRY3 0. p 
CRY21, pCRY2KE, p CRY 2 KE v pCR 
Y2KX, pCRY31, pCRY3KEWpCRY 

[0 0 2 9] ±12^7^^ K^^-pCRY3 G&ffl 

* (Brevi bacterium station is) IF012144 (F 
E RM BP — 25 1 5) frt>7y** K p B Y 5 0 3 

(z<n-7yxz h'n&m^^xnftm^i - 9 5 7 8 

SJjr'Am&m) DNA^WU M^Xho It^C 

^^^4.ok bo??** b-<oimmmi&m&*\z> 

a^Sr^tpDNARfr^^OWU M^EcoR 
I*3J:^Kpn I -e*££;S5#J2. 1 k b<o?y*% K 



i". :tlP>«^$:^7^-: KpHSG2 9 8 
£®D <DE c o R I v Kpnl SMfc&tf S a 1 I gMfcu: 
m^&trr £!::,£ 9, y7^;K^^~ pC RY30 

[oo3o] m^. ±e^7^^ k-?^^ — <n*mm 
M«rf#*£i-s«iiR»*8i5tt* % R*Offi»^-crasL. 

*fc«iSg^/jrTy7'^--DNA<7>#^TiCDNA 

y tttu-ffiatt s *a r * ic * •? » 5 r. * #-e * 

So 

[0 0 3 1 ] ^7*^ KpCRY30^(O^(OA»r 
K(DnAn. y7^^KpCRY30^|ffii3(lEco 
RI-CPB^^F^ *wlCtWBT^/<^F4F-^— = - 
K^Sit^Sr^tfDNAfcrJi- (A#rtf) ^DNA'J^f 

— wmm <*-es r t tc«t v n *> - 1 #-ct s 0 

[0 0 3 2] ::<DJ;5fc:LTifijS*ftS:/7*5 KpC 
RY3 OlZ*&m<D±$£tf%)l. 7 k bOA^rK*^ 

^scttfT-tsfc&x:/^;*;: K«>-o-c&0* * 

Wtbtt^ft*:/^^ KpCRY30-AKt^ 
Lfc„ KpCRY30-AK©MMo^i 

[0033] coiSfcUTaus^nsr^^/uh^ 
wr l - y s^fc££fc»* j; < aaM-s r, t fc^imt 

ft So 

[0 0 3 4] 2fc«WKlJ:S^7^^ K-CJBME«L5S 

t±«4*tiTii, ^y^^fflgf. earn^u-t^ 

r!J!)A-77^MJ-23 3 (FERM BP-1 
4 9 7) s 7*U^^f!)l)A-77^AMJ-2 3 3 
-AB-4 1 (FERM BP-1 4 9 8) „ 7*1/^ 
^ry^.77^AMJ-2 3 3-ABT-ll (F 
E RM BP-1 500) , ^U^V^^y £i> • 77 
/UMJ-2 3 3-ABD-21 (FERM BP-1 
4 9 9) ^#i*tfibft£o 

[0 0 3 5] ±12<DFERM BP - 1 4 9 8(7) 

@t*tt, FERM BP-1497 <DmW&&ftt LT 

-*>&<Mm£toX-b& 59-2 8 3 98^ 

«»3-4«#M) o *fc> FERM BP-1 500 
<nmm*. FERM BP-1 4 9 7<0Mft£«4*fc L 

^ l - a - r ^ / mm b y $ ^iosn§ttxj(tt 

T*>S <ftf#JBg6 2-5 1 9 9 8-^^#^) 0 

FERM BP-H99«ttFERM BP- 
1 4 9 7 (DmWZmftt L1tD- a-T x ;&&rT* 
^-■MHStt**l*-efc5 (^BS6 1 - 1 7 7 9 9 3 
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[0 0 3 6] rft£cD&£#5tf>ftkic, :/ue/^ri)£ 

A • T V^-Ty^^. (Brevi bacterium ammoniagene 
s) ATCC6 8 7 1, PIATCC 1 3 7 4 5, IPIAT 
CC 1 3 7 4 6 ; :/Utf/^T V £A • f^y #*A 

(Brevi bacterium divaricatum) ATCC 1 4 0 2 0; 
yn^/^r!i[>^'7^F77-^y^A (Brevibac 
terium lactofermentum) ATCC 1 3869 ; ^ y ^ 

D £A • * #A (Corynebac terium glutam 

icura) ATCC 3 1 8 3 m%fe±'&±%)b ITffll^ 

[00 3 7J #*5. i±at^Hf/^fP!)A.7 
7^AM J -2 3 3fe5fe<OBItt^V^^, 
Mn^7^n'pBY5 0 2 (#08086 3-3 6 7 

pBY50 2^f5rt^U\ ^J:^^ 
KpBY5 0 2^t5^t LTfi, #J;L 

[Bact. Rev. j*_6 p. 36 1—4 05 (1 9 7 2) # 
M] o ±127*7* 5: Kp BY5 0 2 SrA&iftKI&^-f 5 

[00 3 8] #±^wfcv^ry *a • y?/<j»Mj - 
2 3 3<o±»«r3F^{ca#-r5»*<or^ y ^v^-u 

^ (fc& : 0. 2-50/1 g/ml) t>L<tt;c?^ 
^AT^ K (jft& : 0. 2-5 0 n g/m 1 ) 
tf«MfclC, 1 m 1 ^Oj^l O^iC^^ip^MilL, 
^W«r^±^lfl#L*A$e>|IS|2 4«rlBHfij3 5t:T^ 

$ KJ*HJt*tt«Tl\ ^7^U'pBY50 2A^ 

Y5 0 2#&£$Jxfc7'^fcV^^y *A • 77^AM 
J-2 3 3Wi»m*l5. 

[00 39] roi^lCLT^^tt-S^U^^r y * 
A • 77/<AMJ-2 3 3**fg*^ffiffi:/?** K 

©JHMHMfetL-cwt, x^ytr - =» y&tj^/uhr 

~T • #n h#7lcov>Tfc]JbixT^5<fc 5fc [Calvi 
n, N. M. and Hanawalt, P. C. , Journal of Bacteriolog 
y. 1 7 0 , 2 7 9 6 (1 98 8) ; I to, K. , Nishid 
a f T. and Izaki. K. , Agricultural and Biological C 
hemistry, 2 9 3 (1 9 8 8) *Jfg] , DNA$ 

&m^<0'^*fcm?& [Satoh, Y. et al. , Journal of 
Industrial Microbiology, _5, 1 59 (1 990) # 

[0 0 4 0] ±&<D*mVBWm&VX'#btlZTXs< 
• 77/UMJ-2 3 3 

[oo4i] nmtxmmtL mmm. mmmm&^ts® 



[0 0 4 2] a*, ii^Sltf. ti&«o»ftft 

f+Ti-, &2 0-&4 Ot:, »*L< tt»2 5^0—^3 

5t;<0i&irwT5;:£#-e#5. P HHt 5 ~ 

l 0, #£L<te7-8tt&£1->5;i£^T#, #31* 

[0043] %mmti3&<ofcmm&B[^ » * t < i* i 
tow: 3 amx$>z> 0 

[0044] z<7>£ o\ci,xnhtLZ>m%m>t>fr*m 

[0 0 4 5] L-yt*><lySRfc|£:fcV*TrJ:, Cttfetf) 

[0 0 4 6] LA»LT**9J^ttx.tf, ^3^^ 
«r^J«* ^ r <t ^ f>/^ 6 L - y ^>o»3ijSfe*s^ 

[0 04 7] t ±|2^#^^X^H^S^ 

V>T, »ll<l^2 0^4 0t, 4$lC#J2 5-**3 

5 ticfev ^xftte b-t £ e 

[0048] ±atrr s l - y s^iie**^ 

[0 04 9] 

[0050] mmmi 

(A) ^UtT^^y y »A • 77/UMJ- 2 3 3(7) 
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*****A«« [IW:K*2g, (NH 4 ) 2 S0 4 7 
g, K 2 HP0 4 0. 5 g> KH 2 P0 4 0.5g, MgS 

0 4 0.5g, FeS0 4 • 7H z O 6 m g , MnS0 4 
4-6H z O 6mg, &Er^**2. 5 g, #1?^ 

5 g . rfr^V 200/ig, &&^T ^200 / lg> 
^-^2 0g N ?&@7fcl 1] ^1/^/^7 
!)!)A.77^MJ-2 3 3 (FERMBP-14 
9 7) Sr*f»it5i»«M*-C«*L. ft 
fcftfcHfrSr lOtng/ml 0>»£fc y A Sr-^tr 
10mMNaCl-20mMhD (pH8. 
0) - ImM EDTA-2Na^il5mll«l 

! KftScfcsKSsaou 3 7troi«M««i&Lfc, 

Kf^«8t h "J 0. 5%tcfcS 

7 x / n n ^/V A^^«r» 

^(S.OOOXg, 2 10-1 2<t) U 

fco ^^HfcDNAlC 1 OmMhy^lgaf^ (pH7. 
5) - ImM EDTA • 2NaM5ml ZMz., 4 

[00 5 1 ] (B) |a»*.fleg>*»]« 

±ia (a) ^-eft^^wf^^^y *a • 77^amj 

- 2 3 3(D^DNAM0 9 0 1 ^M$£c oR 
I 50units£/EV\ 3 7tT?mW^^ 
»bfco :^EcoRI^DNAII^n"^y^ 
*-pHSG3 9 9 (^«5SJ:9mjE) ^JWEc 

oRit§i»u», jay >BMk&*Lfc 

U 5 OmM h y *&ffiWL (pH7.6) % 1 OmMv? 
f^W h-/K ImM ATP. lOmMMgCl 
2 2fc.l5T 4 DNA y # — £ 1 unitco&$c#£r®JD L (* 

[0 0 5 2J (O 7*a*^ L±j^gj^r K1~* 

ffi^glfctt* JC^* 5it7-3KGSC 5074 
(thr Al 1 0 1 % lys C1001, met L 

iooo) -?hi> [ ( ) rtfir^vn**-*—- tffcfc 

^38 (Genotype) $r^-« d ±12 (B) 3l*C#<bftfc7* 
7*^ KiatftSrfflV\ (Journalof Mo 

lecular Biology, 5_3_ f 1 5 9, 1 9 7 0) (C<fc9ltfJ 

ga^vn: ytr-=iycGsc507 4m&te ! gfc& 

U ^7A7i^n-;V5 0 m g £<£tfif [K 
2 HP0 4 7 g, KH 2 P0 4 2 g, (NH 4 ) 2 SQ 4 1 



g> Mg S0 4 • 7H z O O.lg, ^3-^2 0 z& 

[oo53j n <Dwm±<n$i?f$:*#m£ x r> mmm 

fflV^Tli^fci 7*7*S KpHSG3 9 9<D&& 

2. 2kb^DNA^tt^ ££#13. 8 k b <Dft A 
DNA^fK-^ftibnfc 0 

[0 0 5 4] ^T^T^ K£pHSG3 9 9-AKtti& 

[0 0 5 5] (D) 7^/uh#t"^a-Kt6 
aK^F-fratfPNAprJfr (A) MK(D#7* 
±IE (C) JE-C»fc:/7*S KpHSG399-AKlC 

SfcfclC 7*7*^ KpUCl 1 9 (^fijgiOTfiJR) 
* ^/u h V £ ^ - h -t 5 fcfc^S: £tr D N A 

z Tiso t *s o -y- 7^ n ^ 1 fc 0 

[00 56]±ie (C) ^-e^fc7*7^^ KpHSG 3 
9 9-AK^J«EcoRI ,Nrul "e^Lfc 
h<Dt. 7*7*^ KpUCl 1 9«rMifi»§R£c oR 
K Smalt'flf^'b^l^U 50mMhy* 

(pH7.6) , 10mMm^WH;K 
ImM ATP. 10mMMgCl 2 MT4DNA!l 
#-1? limit 0#$#£j&taL (45»rt»<Oj|«tt»» 
&&-?*>*) , 1 2M1 5«p»Rlt:*ii:. £^£i*r 

[0 05 7] ftbtitz^y* % Kfi*Srfflt\ SMb*^ 
(Journal of Molecular Biology, 5 3 , 1 5 

9, 1 9 7 0) icxvmm^i/*.}) tr • ^ y CGSC 
5 o 7 4t*&jg«E*iu ry^yysomg^tf 

[K 2 HP0 4 7 g. KH 2 P0 4 2 g, (NH 
4 ) 2 S0 4 1 g. Mg S0 4 - 7H 2 0 0. 1 g v ^3 
-^20g RXfM&Z 1 6 g *m&& 1 1 

[0 0 5 8] w^#»±<D4**Sr#«feJcj:9«##|| 
7*7*$ KDNA«r»ttU ^7*7^ ^ 

H^xm^tzk r^, 7*7^^ KpUC 1 1 9^f$ 

3. 2kbODNAim:^i> ^£^J1. 7kbO^A 

SSJKll. 7kb<0DNA»f^wlW»**»a»tt 
fco^c 0 ^<DDNA»r>j-0«BI»*«]»r^lftig«:igi«c 
[0059] *fc±ia-C»fc7*7 ^ ^ KSr*«*]fS»i» 

[00 60] 
[*2] 
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$2 :/5X£FpUCl 1 9-AK 





RttOttft 


(kb) 


BaaH I 


l 


4.9 


Bgl II 


2 


4.2, 0.6 


Hind III 


2 


3.6. 1.2 



CI 1 

[0 0 6 1] $l±lC£')T*s<;l'h*c-}— tf^-KT 
£ia£^£^tf*#£##)l. 7 k b(ODNAiit (E 
coRI-BamHIiW ^ t tz 9 

[0062] mm2 

HJ&#11<£> (D) ^#bftfcT;*^h*7--i?£=' 
-K-f£fc£*££fr;g£a^i. 7 k b (DDNAWrK 
Ico^T, ^^fiji]^?*^ KpUCl 18i/t 
ttpUCM9 (SiiSK) fcffl^S^?***^**^ 
K5$iK2fe (dideoxy chain termination Sfc) (Sahg 
er, F. ct al. , Proc. Nat. Acad. Sci. USA 7 4 , 5 4 6 
3, 1 9 7 7) tJ:9Bl2lc^Lfc*l»BUc«or*^ 

[0 0 6 3] -t©**K>W*(0*-^> y -t* -f ^7 

C^tt. TEE^Ic^r^Bd^JSr^-r 5 4 2 \®<dt 
5 Ki-*i 2 6 3^Il^J:9«fi)t$tit^ 

[0 0 6 4] 
Hb4] 

H^3 

(A) ^7^-; KpBY5Q 3 
ft^^]F012144 (FERMBP-251 

5) frhttm2titt#*mm\ o^^h^?^ 

S KtNfefK *3WF-l-9 5 7 8 5%'£mc&m<D£o 
KLTSfflLfc. 4^J<«iiA«Jt [R*2g, (NH 
4 ) 2 S0 4 7 g v K 2 HP0 4 0. 5 g, KH 2 P0 4 0. 
5g. MgS0 4 O. 5 g> F e S0 4 • 7H z O 6 m 
g, MnS0 4 - 4-6H 2 0 6m g. m&**cX2. 5 

g. #if^/&5g, yf^>2oo n g . iE&^t^ 

X20 0/ig, /;^-^2 0 g&tf^©*! 1] 1 1 
IC, 7HT/<*^!>!>A . xfi?*-* I FOl 2 1 4 

1 Omg/m I cafc&M y 
[25mMhM (t Kn^Sot^vU) 7>y^^ 
1 OmMOEDTA, 5 0raM^-^] 2 0m 



*!^-SDSi [0. 2N NaOH, 1% (W/V) S 
DS] 4 0ml*r*tinU aK»*fcSSl LtMUT 1 

[5M^g?^yr7A^6 0ml. ft&l 1.5ml, 
l£©*2 8. 5m 1 £>^f$] 3 0ml£$&flDU 
^UT^eTk^^iC 1 55>R9HgLfco 

[0 0 6 5] U 4t:-ei o# 

n % 1 5, o o o x g 4>aM>5HBlcd>lt, ±«*Sr^ 

[0 0 6 6] rixtc^fio^iiiy— ^-^nti^S 

(7x;-;U:^nn^=i : l £ta;t® 
»L*:« % *MfK»U ^jaTT5»W. 15,00 

o x g <DM*b%micfrtf y tks^sir l/co 2m 

m<D^* /-/UZtoz^ -20t^iwt^ 4t: 

T 1 0#IS], 1 5,000 X s<Dm*b4m\£ML fct« 

[0 0 6 7] fc»£«ffif£&gK TESSii^ [M)M 
OmM. EDTA 1 mM ; HC 1 l:tpH8. 0« 

2mllC*»Lfc. [5 
{&fc£tf>TE*gg?m 0 0ml fC&teirv'^ 1 7 0 g 
«T»»**fcja] 15mlM0mg/mlxf^A 
y n i m i ^OxT, 1 . 3 9 2 g / 

m 1 ic£;b-£*: 0 ^^>^$r 1 21C-C4 2B&NK 1 i 
6 , 0 0 0 x g ©Sfc#*«rfTo fco 

[0 0 6 8] KpBY5 0 3ttf^TOicJ: 

[0069] fr^-ez<o&mm&tt<D4 yr *asta> 

o id t htitz-f? * $ k p b y 5 o 3 zsttmrnm 
tz. 3 mrb-j- h v <? &®m*wttem& 3 o mM\zmm t 
fc«> 2fB?ft^>5ry-/u^x., -2otnimi»ai, 

fc 0 r 1 5, 0 0 0 X g ©a^««C*MfCD 
N A ^7^;KpBY5 0 3^50/ig^| 

[0 0 70] (B) ^7^; K^^-pCRY3 0 

^7^>:K P HSG2 9 8 <£«3MD 0.5/ig{C^J 
ii^Sa 1 I (5units) ^3 7^1^50^^. 
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KDNAS:g4i:»)»lt 
[00 7 1] MIS (A) *"CWBbfc^9^^ Kp BY 
5 0 3 CO 2 m g{-#lRBB*lffX h o I (lunit) £3 7t: 
■C3 0#Rg£JE£-tf\ ^7X; KDNA&SHMWWL 

8L tt*ft»**O*»d5»»»flE^L-C*^5 0mM 
h!i^aS*pH7.6, 10mMMgCl 2 , 10m 
MW^W H/K ImM ATPWT4 D N A 

y#~ feflunit lc«6J:?(c*itd<rMfl:U i 6«C 

=>!)jMi09^ffy^ (£fi»H) ZBWm 
»tfc. 

[00 7 2] ^IME#lt*f*3 0 fi g/m I (MHIK) 
100/ig/ml (JtWIA) ©IP 

K) 100^g/ml (OX-ga 1 (5- 

YVyJi/Y) Sr&DLJfrJft (hV-fhfl Og, 
x^5g, NaCl 5 g&tf*«!kl 1 % pH7. 
2) -C 3 7X:\ZX2 4 B*IHJft*U £Wtfc<b LT#<b;h, 

[T. Maniatis, E. F. Fritsch, J. Sambrook, "Molecular 
cloning* (1 9 8 2) P 90-9lM] 

[0 0 7 31 ^77>KpHSG2 9 8©S 

a 1 Igft&tC^X^ KpBY 5 0 3&3fc<flfa4. 0 k 
b<0«#aM*A£*ifc:/7*5 KpHSG2 98-o r 

i 

[0 0 7 41 MK (A) Jg-?^ 

KpBY5 0 3DNA*»J»#*Kp n 
I&t/E coRI lZX&mLX'&bft,2>m2. lkbO 
DNA^r/j*$:±l£7'7^ ^ KpHSG298-or i <D 
Kpnl^EcoRlW^n-^^U 
5: W^-pCRY30^IStfc fl 

[00 751 Hffifl»4 
/7^^ KpCRY3 0-AK<DfttiLBLTfi=*!)*Wm 

11*0! 1(0 (C) ^Tl#f)il^7^n'pHSG3 9 
9-AK 5|ig«r«l»»*EcoRI-Nr'uI«:* 
5units fflv\ 3 7t;-ciftlBRS;**5Mj|Ufc'b<o 
fc, BamH I J V*- (ftflsttl: 9 itfJK) 1 m 1 M 
5 0 mM h y -X«ifjR (pH7.6) . 1 OmM 
H/K ImM ATP, lOmMMgC 
1 2 i3 J: 0? T 4 DNAy^f — If lunit ©*J*£*WiJD 
L (#fife»©»«tt»»»«-e*>5) . 1 2t:-ei 5^ 



[00 7 6] :^DNA^WfBamHI 3units 

W3«) (B) «t?H?>ttfc^7^^ KpCRY30 1 
(igSrftJKBUBamHI lunit£r/fll\ 3 7t"Cl 

&Hft(pH7.6), lOmMW^^h/P, 1 
mM ATP, 1 OmM MgC 1 8 *U:tfT4 DNA 
y 1 unit <D###£BsAD t (#*»<oaifl[tt* 

»»*-C*>6) , 1 21CT1 5«flBZ€lt:$*3B^$* 
fc c :<d-/7^UW^ tte#ttfc«^Me^> 

*!)t7-3yCGSC50 7 4»t»Jt«ftU *i* 
^^5 0^g/ m l «r-&tf»««* [K 2 H P 0 4 
7g, KH 2 P0 4 2 g> (NH 4 ) 2 S0 4 lg.MgS 
0 4 - 7H 2 O0. 1 g> ^^-^2 0 g&(«5516 

[0 0 7 71 ^0»jft±0^*««rflr«fe»C £ 9iRM:«« 

m^Xm«1ttZ*>. KpCRY3 0<Og£ 

8.6kb(DDNA»r/i-|:M t *fr £ 1 . 7 k b 0>W A 
DNA»r>i*as»fc&*Lfc. 

[0 0 7 81 ±1B<0ft<^&£ftfc:/7*^ KDNA 

[0 0 7 9] ^gifc&te, *«/«^«fe*r*^r*«)i 

[0 0 8 0] ^U^fJI . 77/UMJ-2 3 
3 (FERM BP-1 4 9 7) * Kp B Y 5 0 

2R«tt% 10 0ml <0MeA*%-CM*»*tt»4-C 

#£^tf>. »20ml <0'</\sXmm& (2 7 2 mM 
Sucrose, 7mMKH 2 P0 4x 1 mM MgC 1 2 ; p 

H7.4) \zxm&Ltz 0 zt>icmft&]&>b#m\sxm 

5mlO/^imi:HU 0.7 5ml£>*fl 

mt, mmx&t>hit7>7x$ kdnawmsou i * 

«r»<frU **fcT2 0#IBIHKLfc o >>->vVM*— 
W*9Ktt» £ffiV>-t, 2 500^/Vh, 2 5/i 

FDfcKEU ^v^«rff*Pft* tic 2 0 L 

*tW-»15 M g/m] £^ 
tf Me A*^*J&IC*M L30 < C*C2-3H m«# L 

(A) «fce*©*ifc«rJ8^T:/7*5 Kfc#fc, r<£> 

^$:«y^ufco *<D«jfc*Te<o*3ic*i- 0 

[0 0 8 1] 
[3*3] 
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%3 r^^HpCRY3 0-AK 



±mmmmm\z «t *> im^v btizryxz k&pcr 

Y3 0~AK£<fo£Lfc o 

10 0 8 2] ft*5, 7^7^^ KpCRY3 0-AK£<fc 

3 3-AKfi. ^Mo<OTllTgl#3^It 

ft"C:»I»i**1 2 65 8f (FERM P-12 
6 5 8) t LT»K**VClf*6. 
[00 8 3] mmW5 
-/y*% KpCRY30-AK<O^i$ 
mHZ<DA%i& \ 00ml£500m \m=ihyy*^\Z 

1 2 ot-ci 5»M**teatfct>oic, mm 

J 23 3-AM1U 3 0 t CtCT2 4*5f3]Si&J£g 
fcfifofcSL l3««CL-CBI«tLfcAJ&«ll 0 0m I £5 

0 0ml$H£77*3i::#j£U 12 0tT15^ 
^Lfct^lC, 1 ml ^fc 0 5 0 cells <0^id/i5 
J^ICjfc&U ^i:<3 0ti:t2 4^F«^tT 

o^ 0 »(ca^»»br**u 

-f-»£l 5Mg/ml Ofil^-C^LfcA^^Rt/M 

^}DC0 Aigifc £ ft t ^ TH$3 L fc 

U 3 OtlCtl B**«4*an^*!?yH 

[0 0 8 4] TJ-T-W^V^^il^^m 

[00 8 5] Hffifl)6 

i&ife (RHfO.4%, i^7>^->Al.4%, KH 2 
P0 4 0. 05%. K 2 HP0 4 0. 05%, MgS0 4 - 
7H 2 0 0.05%, CaCl 2 -2H 2 0 2ppm, F 
e S0 4 • 7H 2 0 2 p pm, Mn S0 4 • 4-6H 2 0 
2ppnu ZnS0 4 - 7 H 2 0 2 p p m, N a C I 2 
ppm, W>200/ig/l, fT^y • HC 1 

1 OO/i g/K #1f^/&0, 1%. mW^**0. 1 
%) 100ml$r500ml^^7X3|:^ US 
I (MlipH7.0) Lfcft^i'tr/^^y *7A • y 
y/<A (Brcvi bacterium flavum) MJ 2 3 3-AK 

(FERM P- 1 2 6 5 8^-) M^ttlC? 





tamm 


wimfroxzz to) 


EcdRI 
BaaHI 


2 

1 


8.6, 1.7 
10.4 



7H 2 0 0. 



7^^A2.3%, KH 2 PO 4 0.0 5%, K 2 H P 
0 4 0. 0 5%, Mg S0 4 • 7H 2 0 0. 0 5%, F e 
S0 4 -7H 2 0 2 0 p pm, Mn S0 4 - 4 — 6H 2 0 
20ppm, W>200»ig/l x f7;y-HC 
1 100ug/K ^f^/KO.3%, i^x^ 

0. 3%) <D1 0 00m\Z2\®m%MftmZ-tt& 

^, aa® (i 2ot, 2o»ra) 8tei««ttio!)2 

0 m 1 »5DLt, UNEft 1 0 0 0 r p m, iiftg 1 v 
vra. ta*33t:. P H7. 6lCT24l«BB**«rffo 

[0087] »*JfcTflL ««« 500ml *><b>l*L># 

& [ (NH 4 ) 2 S0 4 2 g/I 

1 ;KH 2 P0 4 0.5 g/l ;MgS0 4 
5g/l ; F e S 0 4 
•4~6H 2 0 2 0ppm;f7^IiIlOOMg 

XI ; P H7. 6] <Dl 0 0 0m 1 
Sr 2 1 ^ii£tf£#Mf i::f±&^ ^/^ -^9g L 
X. ®fG&3 0 0 r p m, ii^fiO. 1 v v nu igj&3 
3t:, pH7. 2 4B#f^^«:fTo^ 

[0088] Kfc*T*. iS-WMi (4 0 0 0 r p m, 
1 5M 4t) ICT»«Lfc±»*+<OL-y^>£ 

1. Sg/lffcot 

[0 0 8 9] Z<D&fctoT&<onmM5 0 0ml* % 8 

y S*>«r»#** % 0. 5NTV^-T;fcTig 

L-y^O*Sfi«:#fffl$*fco 4 0 0mg 

[0 0 9 0] It^irLT, E«*>*#MT, :/ 

UfcV^^y £A • y^/tj* (Brevibacterium flavu 
id) MJ-233 (FERM BP- 1 4 9 7) 

u &m<o&mzxR&zitit&.±.mfo*<o l - y ^ > 

H0. 6 g/ 1 "Cfcofco 
[009 1] 

[ft s J 

[il] ^^^T^X/uh^-if^=i--K-r-5ie^ 
[0 2] **Sas*!ll. 7 k btf>*38IEDNABrtfcDiJ| 
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Val Ala teii Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Clu Ser Ala 

15 10 15 

Glo Arg He Arg Asn Val Ala Glu Arg lie Val Ala Thr Lys Lys Ala 

20 25 30 

Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

Glu Het Asp Met Leu Leu Thr Ala Gly Glu Arg He Ser Asn Ala Leu 
65 70 75 80 

Val Ala Met Ala lie Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 110 

He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

Lys He Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

l{fc2-t<D2l 
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Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val 

165 170 175 

Asp Gly Val Tyr Thr Ala Asp Pro Arg He Val Pro Asn Ala Cln Lys 

175 180 185 

Leu Glu Lys Leu Ser Phe Glu Glu Het Leu Glu Leu Ala Ala Val Gly 

190 195 200 

Ser Lys He Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

205 210 215 

Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
220 225 230 235 

lie Ala Gly Ser Het Glu Asp He Pro Val Glu Glu Ala Val Leu Thr 

240 245 250 

Gly Va! Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly He 

255 260 265 

Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 

270 275 280 

Ala Glu He Asn He Asp Met Val Leu Gin Asn Val Ser Ser Val Glu 

285 290 295 

Asp Gly Thr Thr Asp He Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
300 305 310 315 
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Arg Ala Met Clu He Leu Lys Lys Leu Gin Val Cln Gly Asn Tip Thr 

320 325 330 

Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 

335 340 345 

Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 

350 355 360 

Arg Asp Val Asn Val Asn lie Glu Leu He Ser Thr Ser Glu He Arg 

365 370 375 

He Ser Val Leu He Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
380 385 390 400 

Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 

405 410 415 

Ala Gly Thr Gly Arg 
420 

[ft3^©l] 
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V6W1] 

GTC CCC CTC CTC CTA CAG AAA TAT GGC GGT TCC 
Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser 

1 5 10 

GAA CGC ATT AGA AAC GTC GCT CAA CGG ATC GTT 
Glu Arg He Arg Asn Val Ala Glu Arg lie Val 

20 25 
GGA AAT AAT GTC GTG GTT CTC TGC TCC CCA ATC 
Cly Asn Asn Val Val Val Val Cys Ser Ala Met 

35 40 
CAG CTT CTA GAA CTT GCT GCG GCA CTC AAT CCC 
Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro 

50 55 
GAA ATC GAT ATG CTC CTC ACT GCT GGT GAG CGT 
Glu liet Asp Het Leu Leu Thr Ala Gly Glu Arg 
65 70 75 

GTC GCC ATG GCT ATT GAG TCC CTG GGT CCA GAG 
Val Ala Net Ala He Glu Ser Leu Gly Ala Glu 

85 90 
GGT TCT CAC GCT GGT CTG CTC ACC ACC GAG CGT 

Ut3Z<D2) 



GAG ACT GCG 
Glu Ser Ala 
15 

AAG A AG GCT 
Lys Lys Ala 
30 

ACC ACC GAT 
Thr Thr Asp 

CCA GCT OCT 
Pro Ala Arg 



TCG CTT 
Ser Leu 

CCC ACC 
Ala Thr 

GGA GAC 
Gly Asp 
45 

GTT CCC 
Val Pro 
60 

ATT TCT AAC GCT CTC 
He Ser Asn Ala Leu 
80 

CCT CAA TCT TTC ACG 
Ala Gin Ser Phe Thr 
95 

CAC GGA AAC GCA CGC 
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Gly Ser Gin Ala Gly Val Leu Thr Thr Clu Arg His Gty Asn Ala Arg 

100 105 HO 

ATT GTT GAT CTC ACT CCA GGT CGT GTG OCT GAA GCA CTC GAT GAG GGC 
He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

AAG ATC TGC ATT GTT GCT GGT TTC CAG GGT GTC AAT AAG GAA ACC CCC 
Lys He Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

GAT GTC ACC ACG TTG GGT CGC GGT GGT TCT GAT ACC ACT GCA GTT GCA 
Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

TTG GCA GCT GCT CTC AAC GCT GAT GTG TGT GAG ATT TAC TCA GAT GTT 
Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val 

165 170 175 

CAC GGC GTG TAC ACC GCT GAC CCC CCC ATC GTT CCT AAT GCT CAG AAG 
Asp Gly Val Tyr Thr Ala Asp Pro Arg He Val Pro Asn Ala Gin Lys 

175 180 185 

CTG GAA AAG CTC AGC TTC GAA GAA ATG CTG GAA CTT GCT GCT GTT GGC 

[<fc3*©3l 
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I^eu Glu Lys Leu Ser Phe Glu Clu Set Leu Glu I.eu Ma Ala Val Gly 

190 195 ZOO 

TCC AAG ATT TTG GIG CTA CGC AGT CTT GAA TAC GCT CGT CCA TTC AAT 
Ser Lys lie Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

205 210 215 

CTG CCA CTT CGC GTA CGC TCC TCT TAT AGC AAT GAT OCC CGC ACT TTG 
Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
220 225 230 235 

ATT GCC GGC TCT ATG GAG CAT ATT CCT CTG GAA GAA CCA GTC CTT ACC 
He Ala Gly Ser Met Clu Asp He Pro Val Glu Glu Ala Val Leu Thr 

240 245 250 

GCT GTC GCA ACC CAC AAG TCC GAA GCC AAA CTA ACC CTT CTG GGT ATT 
Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly He 

255 260 265 

TCC CAT AAG CCA GGC GAG CCT GCC AAG GTT TTC CGT GCG TTG GCT GAT 
Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 

270 275 280 

GCA GAA ATC AAC ATT CAC ATG GTT CTG CAG AAC GTC TCC TCT GTG GAA 
Ala Glu He Asn He Asp Met Val Leu Gin Asn Val Ser Ser Val Glu 
285 290 295 

[ft:3-5-<D4l 
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GAC CGC ACC ACC CAC ATC ACG TTC ACC TGC CCT CGC TCT CAC 
Asp Gly Thr Thr Asp He Thr Phe Thr Cys Pro Arg Ser Asp 
300 305 310 

CGT GCG ATG GAG ATC TTG AAG AAG CTT CAG GTT CAG GGC AAC 
Arg Ala Met Glu He Leu Lys Lys Leu Gin Val Cln Cly Asn 

320 325 
AAT GTG CTT TAC GAC GAC CAG GTC GGC AAA GTC TCC CTC GTG 
Asn Val Leu Tyr Asp Asp Gin Vai Gly Lys Val Ser Leu Val 
335 340 345 

GGC ATG AAG TCT CAC CCA GGT GTT ACC GCA GAG TTC ATG GAA 
Gly ilet Lys Ser His Pro Gly Val Thr Ala Glu Phe Het Clu 

350 355 360 

CGC GAT GTC AAC GTG AAC ATC GAA TTG ATT TCC ACC TCT GAG 
Arg Asp Val Asn Val Asn lie Glu Leu lie Ser Thr Ser Glu 

365 370 375 

ATT TCC GTG CTG ATC CGT GAA GAT GAT CTG GAT GCT GCT GCA 
lie Ser Val Leu He Arg Glu Asp Asp Leu Asp Ala Ala Ala 
3S0 385 390 

CTG CAT GAG CAG TTC CAG CTG GGC GGC GAA GAC GAA GCC GTC 

Ut3^(D5] 

Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala 

405 410 
GCA GGC ACC GGA CGC 
Ala Gly Thr Gly Arg 
420 

Ut4*<Dl ) 



GGA CGC 
Gly Arg 
315 
TGG ACC 
Trp Thr 
330 

GGT CCG 
Gly Ala 

GCT CTG 
Ala Leu 

ATC CGC 
lie Arg 

OCT CCA 
Arg Ala 
400 
GTT TAT 

Val Val Tyr 
415 
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[E7»l] 

CTC CCC CTG GTC CTA CAC AAA TAT CCC GCT TCC TCC CTT GAG ACT GCG 
Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

GAA CGC ATT AGA AAC GTC GCT CAA CCC ATC CTT GCC ACC AAG AAG GCT 
Glu Arg He Arg Asn Val Ala Glu Arg He Val Ala Thr Lys Lys Ala 

20 25 30 

GCA AAT AAT GTC GTG GTT GTC TGC TCC GCA ATG GGA GAC ACC ACG GAT 
Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

GAG CTT CTA CAA CTT GCT GCG GCA GTG AAT CCC GTT CCC CCA GCT CGT 
Clu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

GAA ATG CAT ATG CTC CTG ACT GCT GGT GAG CGT ATT TCT AAC GCT CTC 
Clu Met Asp Met Leu Leu Thr Ala Gly Glu Arg He Ser Asn Ala Leu 
65 70 75 80 

GTC GOC ATG GCT ATT GAG TCC CTG GGT GCA GAG GCT CAA TCT TTC ACG 
Val Ala Met Ala lie Glu Ser Leu Gly Ala Clu Ala Gin Ser Phe Thr 

85 90 95 

CGT TCT CAG GCT GGT GTG CTC ACC ACC GAG CGT CAC GGA AAC GCA CGC 
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Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 110 

ATT GTT GAT GTC ACT CCA GGT CGT GTG CGT GAA GCA CTC GAT GAG GGC 
He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

AAG ATC TCC ATT GTT GCT GGT TTC CAG GGT GTC AAT AAG GAA ACC CGC 
Lys He Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Clu Thr Arg 

130 135 140 

GAT CTC ACC ACC TTG GGT CGC GGT GGT TCT GAT ACC ACT CCA GTT GCA 
Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

TTG GCA GCT GCT CTG AAC GCT GAT GTG TGT GAG ATT TAC TCA GAT GTT 
Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val 

165 170 175 

GAC GGC GTG TAC ACC GCT CAC CCG CGC ATC GTT CCT AAT GCT CAG AAG 
Asp Gly Val Tyr Thr Ala Asp Pro Arg He Val Pro Asn Ala Gin Lys 

175 180 185 

CTG GAA AAG CTC AGC TTC GAA GAA ATC CTG GAA CTT GCT GCT GTT CGC 
Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 
190 195 200 

[<b4*4>3l 
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TCC AAG ATT TTG GTC CTA CGC AGT GTT GAA TAC GCT CGT GCA TTC AAT 
Ser Lys lie Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

205 210 215 

G7G CCA CTT CGC CTA CGC TCC TCT TAT AGC AAT GAT CCC CGC ACT TTG 
Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
220 225 230 235 

ATT GCC GGC TCT ATG GAG GAT ATT OCT GTG GAA GAA GCA GTC CTT ACC 
He Ala Gly Ser Met Glu Asp lie Pro Val Glu Clu Ala Val Leu Thr 

240 245 250 

CGT GTC GCA ACC GAC AAG TCC GAA GCC AAA GTA ACC GTT CTG GGT ATT 
Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly He 

255 260 265 

TCC GAT AAG CCA GGC GAG GCT CCG AAC GTT TTC CGT GCG TTG GCT GAT 
Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 

270 275 280 

GCA GAA ATC AAC ATT GAC ATG GTT CTG CAG AAC GTC TCC TCT GTG GAA 
Ala Glu lie Asn He Asp Met Val Leu Gin Asn Val Ser Ser Val Glu 

285 290 295 

GAC GGC ACC ACC GAC ATC ACC TTC ACC TGC CCT CGC TCT GAC GGA CGC 
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Asp Gly Thr Thr Asp He Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
300 305 310 315 

CGT GCG ATG GAG A7C TTG AAG AAG CTT CAG GTT CAG GGC AAC TGG ACC 
Arg Ala Met Glu He Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 

320 325 330 

AAT GTG CTT TftC GAC GAC CAG GTC GGC AAA GTC TCC CTC GTG GGT GCG 
Asn Val Leu Tyr Asp Asp Cln Val Gly Lys Val Ser Leu Val Gly Ala 

335 340 345 

GGC ATG AAG TCT CAC CCA CGT GTT ACC CCA GAG TTC ATG GAA OCT CTG 
Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 

350 355 360 

CCC GAT GTC AAC GTG AAC ATC GAA TTG ATT TCC ACC TCT GAG ATC CGC 
Arg Asp Val Asn Val Asn He Glu Leu He Ser Thr Ser Glu He Arg 

365 370 375 

ATT TCC GTG CTG ATC CGT GAA GAT GAT CTG GAT GCT GCT GCA CGT GCA 
lie Ser Val Leu lie Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
380 385 390 400 

CTG CAT GAG CAG TTC CAG CTG GGC GGC GAA GAC GAA GCC GTC GTT TAT 
Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 
405 410 415 

Ut4Z<DS] Hfc5*©l] 

GCA CGC ACC CCA CGC 
Ala Gly Thr Gly Arg 
420 
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m\\o>&£ : 1263 
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ffi?"J©*I3I : Genomic DNA 

mm 

: HJ233 

t^^-f 16*7 : peptide 
fttEtiLM : i-1263 

:P 

GTG GCC CTG GTC GTA CAG AAA TAT GGC GGT TOC TCG CTT GAG ACT GCG 
Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

CAA CGC ATT AGA AAC GTC GCT GAA CGG ATC GTT GCC ACC AAG AAG GCT 
Glu Arg He Arg Asn Val AJa Glu Arg lie Val Ala Thr Lys Lys Ala 
20 25 30 
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CGA AAT AA7 GTC GTG CTT GTC 7CC TCC CCA ATG GCA GAC ACC ACG GAT 
Cly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

GAG CTT CTA GAA CTT GCT GCG GCA GTG AAT COC GTT CCG CCA GCT CGT 
Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

GAA ATG GAT ATG CTC CTG ACT GCT GGT GAG CGT ATT TCT AAC GCT CTC 
Glu Het Asp Het Leu Leu Thr Ala Gly Glu Arg He Ser Asn Ala Leu 
65 70 75 80 

GTC GCC ATG GCT ATT GAG TCC CTG GGT GCA GAG GCT CAA TCT TTC ACG 
Val Ala Het Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

GGT TCT CAG GCT GGT GTG CTC ACC ACC GAG CGT CAC GGA AAC OCA CGC 
Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 110 

ATT GTT GAT GTC ACT CCA GGT CGT GTG CGT GAA GCA CTC GAT GAG GGC 
He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

AAG ATC TGC ATT GTT GCT GGT TTC CAG GGT GTC AAT AAG GAA ACC CGC 

Ut5*CD3] 
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Lys He Cys lie Val Ma Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

GAT GTC ACC ACG TTC GGT CGC GCT GGT TCT CAT ACC ACT GCA GTT GCA 
Asp Val Thr Thr Leu Cly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

TTG GCA GCT GCT CTC AAC GCT GAT GTG TGT GAG ATT TAC TCA GAT GTT 
Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val 

165 170 175 

GAC CGC GTG TAC ACC GCT GAC CCG CGC ATC GTT CCT AAT GCT CAG AAG 
Asp Cly Val Tyr Thr Ala Asp Pro Arg He Val Pro Asn Ala Gin Lys 

175 180 185 

CTG GAA AAG CTC AGC TTC GAA GAA ATG CTG GAA CTT GCT GCT GTT GGC 
Leu Glu Lys Leu Ser Phe Glu Glu Set Leu Glu Leu Ala Ala Val Gly 

190 195 200 

TCC AAG ATT TTG GTG CTA CGC ACT GTT GAA TAC GCT CGT GCA TTC AAT 
Ser Lys He Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

205 210 215 

CTG CCA CTT CCC CTA CCC TCG TCT TAT AGC AAT GAT CCC GGC ACT TTG 
Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
220 225 230 235 

[fl;5*:<D4] 
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ATT GCC GQC TCT ATG GAG GAT ATT CCT GTG GAA GAA GCA GTC CTT ACC 
lie Ala Gly Ser Met Clu Asp He Pro Val Glu Clu Ala Val Leu Thr 

240 245 250 

GGT GTC GCA ACC GAC AAG TOC GAA GCC AAA GTA ACC GTT CTG GGT ATT 
Giy Vai Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly He 

255 260 265 

TCC GAT AAG CCA GGC GAG GCT GCG AAG GTT TTC CGT GCG TTG GCT GAT 
Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu AJa Asp 

270 275 280 

GCA GAA ATC AAC ATT CAC ATG GTT CTG CAG AAC GTC TCC TCT GTG GAA 
Ala Glu He Asn lie Asp Met Val Leu Gin Asn Val Ser Ser Val Glu 

285 290 295 

GAC GGC ACC ACC GAC ATC ACG TTC ACC TGC CCT CGC TCT GAC GGA CGC 
Asp Gly Thr Thr Asp lie Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
300 305 310 315 

CGT GCG ATG GAG ATC TTG AAC AAG CTT CAG GTT CAG GGC AAC TGC ACC 
Arg Ala Met Glu lie Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 

320 325 330 

AAT GTG CTT TAC CAC GAC CAG GTC GGC AAA GTC TCC CTC GTG GGT GCG 

Ut5*<D5] 
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Asn Val Leu Tyr Asp Asp Gin Val 
335 

TCT CAC 
Ser His 



GGC ATG AAG 
Gly Met Lys 
350 

CGC CAT GTC 
Arg Asp Val 

365 
ATT TCC GTG 
lie Ser Val 
380 

CTG CAT GAG 
Leu His Glu 

GCA GGC ACC 
Ala Gly Thr 



AAC GTG 
Asn Val 

CTG ATC 
Leu He 

CAG TTC 
Gin Phe 
405 
CGA CCC 
Gly Arg 
420 



CCA GGT GTT 
Pro Gly Val 
355 

AAC ATC GAA 
Asn He Glu 

370 
CGT GAA GAT 
Arg Glu Asp 
385 

CAG CTG GGC 
Gin Leu Gly 



Gly Lys Val Ser Leu Val Gly Ala 
340 345 
ACC GCA GAG TTC ATG GAA GCT CTG 
Thr Ala Glu Phe Ifet Glu Ala Leu 
360 

TTC ATT TCC ACC TCT GAG ATC CGC 
Leu lie Ser Thr Ser Glu He Arg 
375 

GAT CTG GAT GCT GCT GCA CGT CCA 
Asp Leu Asp Ala Ala Ala Arg Ala 
390 400 
GGC GAA GAC GAA GCC GTC GTT TAT 
Gly Glu Asp Glu Ala Val Val Tyr 
410 415 
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